Therapy-based rehabilitation services for patients living at home more than one year after stroke (Review) Aziz 
A B S T R A C T

Background
Current practice of rehabilitation intervention mainly concentrates on the first six months of stroke. At present, there is no agreed consensus about the benefits of such a service more than one year after stroke.
Objectives
To ascertain whether therapy-based rehabilitation services can influence outcome one year or more after stroke.
Search strategy
We searched the trials registers of the following Cochrane Review Groups: Stroke Group (last searched September 2007), Effective Practice and Organisation of Care Group (last searched October 2006) and Dementia and Cognitive Improvement Group (last searched October 2006) . We also searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library Issue 4, 2006) , MEDLINE (1966 to October 2006 , EMBASE (1980 to October 2006 , CINAHL (1982 to October 2006 , AMED (1985 to October 2006 , PEDro (1952 to October 2006 ), British Nursing Index (1993 to October 2006 , DARE (1994 to October 2006 , HMIC (1979 to October 2006 and NHS EED (1991 to October 2006 . We also searched dissertation databases and ongoing trials and research registers, scanned reference lists and contacted researchers and experts in the field.
Selection criteria
All randomised controlled trials of community-based stroke patients, in which at least 75% were recruited one year after stroke and received a therapy-based rehabilitation intervention that was compared with conventional care.
Data collection and analysis
Two review authors independently selected trials and extracted data on a number of pre-specified outcomes. The primary outcomes were the proportion of participants who had deteriorated or were dependent in personal activities of daily living at the end of scheduled follow up.
Main results
We identified five trials of 487 participants that were eligible for the review. Overall, there was inconclusive evidence as to whether therapy-based rehabilitation intervention one year after stroke was able to influence any relevant patient or carer outcome. Trials varied in design, type of interventions provided, quality, and outcomes assessed.
Authors' conclusions
This review highlights the dearth of evidence investigating long-term therapy-based rehabilitation interventions for patients with stroke.
P L A I N L A N G U A G E S U M M A R Y
Therapy-based rehabilitation services for patients living at home more than one year after stroke It is unclear if rehabilitation provided more than one year after a stroke can improve recovery. People who are recovering from a stroke for one year or more often have persistent disabilities. Although therapy-based rehabilitation for such patients is an accepted part of stroke management, the evidence base for such practice is unclear. We identified only five clinical trials, including 487 participants, which showed a tendency towards improved recovery but the results were inconclusive.
B A C K G R O U N D
Stroke remains the leading cause of death and disability both in developed and developing countries (MacKay 2004) . In 2004 the World Health Organization (WHO) predicted that the number of stroke cases will increase, despite stable incidence rates, due to the increasing trend in ageing populations worldwide. In the United Kingdom alone, stroke remains the third leading cause of death with an estimated 110,000 first stroke cases reported yearly (Mitchell 2004) . It has also been reported that approximately 450,000 disabled stroke survivors are now residing in the United Kingdom, with 33% functionally dependent at one year post stroke (Stroke Assoc 1998) .
Systematic literature searches have demonstrated that there have been numerous developments in the field of stroke management, especially in managing acute stroke patients in a hospital setting. Multi-disciplinary team organisation has been recognised as an important and significant factor in post-acute stroke care (Langhorne 2001) . More recently, a systematic review examining the effectiveness of early supported discharge services for acute stroke patients found that these services can reduce the length of hospital stay but remains unclear about further costs and benefits to patient outcome (ESDT 2005) .
Current practice of rehabilitation interventions mainly concentrate on the first six months of stroke (RCP 2004) . This period of intervention has possibly been based on published data on the pattern of stroke recovery, suggesting that most recovery occurs within the first six months after stroke (Tilling 2001) . However, several studies have documented that many stroke patients have persistent disability at one year after stroke (Lincoln 2000; Wade 1992) . The Outpatient Service Trialists systematic review found that people living at home within a year of having a stroke and receiving therapy-based rehabilitation services at home were more independent in their activities of daily living (ADL) and less likely to deteriorate in their ability to perform such activities (OST 2004) . The European Stroke Initiative in 2003 suggested that active rehabilitation should be administered as long as an objective improvement in neurological dysfunction is observed in patients (Hacke 2000) .
Despite continuing disability, the provision of therapy-based rehabilitation services a year or more post stroke is low. At present, there is no agreed consensus about the benefits of such a service more than one year after stroke. We planned to systematically review the available literature including all randomised trials in view of the null hypothesis that therapy-based rehabilitation services did not affect the recovery of patients living at home more than one year after stroke.
O B J E C T I V E S
In this systematic review, we addressed the following questions.
(1) Can therapy-based rehabilitation services influence the outcome of stroke patients (and carers) one year or more after the index stroke?
(2) Which outcomes are influenced by therapy-based rehabilitation services, for example, dependency, social activities, mood or functional deterioration?
C R I T E R I A F O R C O N S I D E R I N G S T U D I E S F O R T H I S R E V I E W
Types of studies
We included all unconfounded, truly randomised controlled trials of stroke patients or trials which included a defined subgroup of stroke patients, resident in the community more than one year after stroke onset, receiving a therapy-based rehabilitation service intervention which is compared with conventional care (that is, normal or usual care or no intervention). Conventional care is defined as the routine or usual care patients have received after one year post stroke. This included any therapy provided in outpatient department or day hospital.
Types of participants
We included studies which recruited participants with a clinical diagnosis of stroke regardless of their age or sex or ethnic group, as long as they were resident in a community setting and were randomised to treatment more than one year after stroke onset. We included studies where at least 75% of participants were more than one year after stroke at randomisation. We followed the WHO criteria for stroke, that is 'a clinical syndrome of presumed vascular origin characterised by rapidly developing sign of focal or global disturbance of cerebral functions lasting more than 24 hours or leading to death' (WHO 1978) . We excluded trials with subarachnoid haemorrhage, unless a subgroup of stroke patients could be identified for which there were separate results.
Types of intervention
We reviewed trials that investigated therapy-based rehabilitation services with the following features.
(1) Outpatient: the intervention must be targeted towards stroke patients living at home (nursing home, residential, or any other type of residential address). The exact type (e.g. domiciliary, day hospital, home-based care, outpatient clinic) was recorded but not used as an exclusion criterion.
(2) Therapy-based rehabilitation: interventions provided by a qualified physiotherapist, occupational therapist or multidisciplinary staff, or under the supervision of qualified therapy staff working with patients to improve task-orientated behaviour (e.g. walking, dressing) and to reduce disability (OST 2004) .
(3) Services: any intervention that required an organisational and staffing structure (that is one that requires rehabilitation therapy staff ). Inclusion criteria for services were: (a) where an intervention was tested at the service level, not at the level of a specific therapeutic technique; (b) where the service intervention was routinely directed to a wide group of stroke patients. We included trials which received no routine intervention or normal practice. The exact type of control was recorded but not used as an exclusion criterion.
Types of outcome measures
We used the following outcomes to assess the objectives of this systematic review. The outcomes reflected the full burden of disabling illness and probable target of therapy-based rehabilitation services (OST 2004) . We recorded the following outcomes to represent the full burden of disabling illness.
Primary outcome measures
(1) Death or poor outcome (deterioration, dependency, institutionalisation) defined as the combined poor outcome of being dead or (a) experiencing a deterioration in ability to perform activities of daily living (that is, experiencing a drop in a given ADL score from baseline); or (b) dependent (as determined by a given ADL scale); or (c) requiring new institutional care placement at the end of scheduled follow up.
(2) Performance in activities of daily living (feeding, dressing, bathing, toileting, mobility and transfers) at the end of scheduled follow up.
Secondary outcome measures
(1) Case fatality (death) at the end of follow up.
(2) Patient's performance in extended activities of daily living (EADL) by the end of scheduled follow up.
(3) Patient's subjective health status or quality of life at the end of scheduled follow up.
(4) Patient's mood at the end of scheduled follow up.
(5) Carer's mood at the end of scheduled follow up. (6) Re-admission to hospital and days spent in hospital at the end of scheduled follow up. (7) Patient and carer satisfaction with services at the end of scheduled follow up.
Secondary outcome measures (2), (3), (4), and (5) were measured using available measures as reported within the studies. We recorded outcomes which reflected resource use (that is, re-admission to hospital and days spent in hospital, patient and carer satisfaction with services) by the end of scheduled follow up.
S E A R C H M E T H O D S F O R I D E N T I F I C A T I O N O F S T U D I E S
See: Cochrane Stroke Group methods used in reviews.
We searched the trials register of the following Cochrane Review Groups : October 2006) . In order to avoid duplication, the Cochrane Stroke Group Trials Search Co-ordinator was regularly consulted. Due to the nature of the intervention under investigation in this review, we anticipated that relatively few references would be retrieved; therefore to increase the sensitivity we did not use the Cochrane trials filter for locating randomised controlled trials. References from published studies We scanned through reference lists of relevant articles and original papers for evidence of possible additional studies.
Search strategy for MEDLINE (Ovid
Unpublished literature and personal communication
We approached the authors of relevant trials, members of the Cochrane Stroke Group, and stroke physicians interested in rehabilitation services and asked whether they were aware of any other relevant studies.
Language
No language restrictions were imposed on the searches or the identified studies.
M E T H O D S O F T H E R E V I E W
Study selection
Two review authors (NA, MW) checked the titles and abstracts identified from the searches. If it was clear that the study did not refer to a randomised controlled trial of therapy-based rehabilitation, it was excluded. Two review authors (NA, MW) independently assessed each study to determine whether it met the pre-defined selection criteria; any disagreements were resolved through discussion and overall consensus with the review team. We reported excluded studies and reasons for exclusion in the 'Characteristics of excluded studies' table.
Assessment of methodological quality
Two review authors (NA, MW) independently assessed the quality of the included studies. This quality assessment included an evaluation of the following components:
(1) the method of generation of the randomisation sequence;
(2) the method of allocation concealment (considered adequate if the assignment cannot be foreseen);
(3) who was blinded or not blinded (participants, clinicians, outcome assessors); (4) how many participants were lost to follow up in each arm (split into post-randomisation exclusions and later losses if possible);
(5) whether the participants were analysed in the groups to which they were originally randomised (intention to treat).
We assessed additional components for each trial since these may produce biased estimates of treatment effect. The additional components were: (6) sample size calculation declared; (7) inclusion and exclusion criteria defined; (8) time to follow up; (9) baseline comparability of severity, age, and gender; (10) conflict of interest; (11) appropriateness of statistical analyses (this criterion was considered if the original data could not be extracted from the publication).
We recorded this information in the 'Characteristics of included studies' table and a description of the quality of each study was given based on these components.
Data extraction
Three review authors (NA, MW and JL-B) performed data extraction independently and any disagreements were resolved through discussion with the review team. If possible, we obtained any missing data from the authors of the relevant studies. We used a standardised data collection form in order to summarise the information from the trials. One author (JL-B) entered and checked the data. If available, we sought individual patient data from the original trialists, which were standardised and re-analysed and the resulting group data used in preference to the published data.
Data synthesis
For studies with a similar type of therapy-based rehabilitation we performed a meta-analysis to calculate a weighted treatment effect across trials using a random-effects model (DerSimonian and Laird model). We expressed the results as odds ratios (OR) with 95% confidence intervals (CI) for dichotomous outcomes, and standardised mean differences (SMD) with 95% CI for continuous outcomes. The results were also expressed as the number needed to treat, if appropriate, for a range of plausible control event rates. Where it was not possible to perform a meta-analysis, either due to too much heterogeneity or where there is a lack of evidence, we summarised the data for each study. Results from cluster randomised controlled trials were extracted directly from the published article, and were not pooled with the results from the parallel group trials.
We assessed heterogeneity between the studies using I squared (I 2 ) (Higgins 2002). If substantial heterogeneity (I 2 greater than 50%) existed between studies for the primary outcome measures, we explored reasons for the heterogeneity, such as types of service. Owing to a lack of eligible studies we did not conduct a sensitivity analysis to explore methodological quality.
Data relating to dependency were dichotomised irrespective of the scale used, (e.g. Barthel Index 0 to 55; modified Rankin score 3 to 5). Where non-consistent cut offs were used across trials, we used the raw individual patient data to create consistent categories. Where more than one disability or dependency measurement scale has been used within a trial, the most frequently used measurement scale across trials was used for the primary analysis. We conducted sensitivity analyses to examine the effects of the individual measurement scales. We defined deterioration as any worsening in activities of daily living as measured by a recognised and validated assessment, for example Barthel Index scale and Nottingham Extended Daily Living Scale.
D E S C R I P T I O N O F S T U D I E S
We performed an analysis of the titles of articles and type of studies identified from the searches, and 250 potentially eligible abstracts were identified. After excluding clinical reviews, trials that looked at hospital-based rehabilitation, and non-randomised controlled trials, we sought the full text articles for a total of 35 trials. We excluded a total of 30 trials for three major reasons: (1) Andersen 2002; Corr 1995; Drummond 1995; Duncan 1998; Frayne 2000; Gilbertson 2000; Jongbloed 1991; Lincoln 2004; Logan 2003; Logan 2004; Logan 1997; Meikle 1979; Salbach 2004; Salbach 2005; Sandhu 1993; Smith 1981; von Koch 2001; Walker 1999; Wall 1987; Wolfe 2000; Young 1992 ). We did not identify any ongoing trials from the searches. Therefore, this systematic review is based on evidence from the remaining five trials (Green 2002; Mulder 1989; Sackley 2006; Wade 1992; Werner 1996) which cumulatively recruited, and had outcome data relating to, 487 participants. Three of the included trials used parallel group designs (Green 2002; Mulder 1989; Werner 1996) , one used a cross-over design (Wade 1992) , and one used a cluster randomisation design (Sackley 2006) .
Participant characteristics (1) Demographic characteristics
The mean age of participants in the included studies ranged from 55 to 89 years. The trial which had the highest mean age recruited participants from care homes (Sackley 2006) ; unlike the other trials included in this review, this study demonstrated significant imbalances in sex ratio, with the number of male participants in the intervention group as 11 out of 63 (17%), which was the lowest of all the included trials. The percentages of males in the remaining four studies (Green 2002; Mulder 1989; Wade 1992; Werner 1996) ranged from 50% to 59% (Mulder 1989; Werner 1996) . One trial used a 3:1 random stratification method for randomising participants into the trial (Mulder 1989), and another trial recruited five additional controls later in the study due to high drop-out rates of the initial participants randomised to the control group (Werner 1996) . Full details of the demographic characteristics are included in the 'Characteristics of included studies' table.
(2) Stroke severity (Barthel Index scores) at baseline Baseline Barthel Index scores were available from three studies (Green 2002; Sackley 2006; Wade 1992) . All trials reported Barthel Index scores using the 20 point scale. Baseline Barthel scores were similar between the intervention and control groups within each of these trials. Data were not provided on stroke severity at baseline in the remaining two trials (Mulder 1989; Werner 1996) .
Exclusion criteria
Four trials excluded patients with serious or severe co-morbidities that would interfere with outcome assessment or interventional programmes (Green 2002; Mulder 1989; Wade 1992; Werner 1996) . Other exclusion criteria used by the included trials were: causes other than stroke for mobility problem (Green 2002; Wade 1992); had received a rehabilitation intervention programme at least four months prior to the start of the trial (Green 2002; Werner 1996); an age limit for recruitment of more than 50 years old (Green 2002) and more than 70 years old (Mulder 1989); a history of dementia (Green 2002); patients were bedfast (Green 2002); functional comprehension was less than 60% (Werner 1996); had a clinical sensory deficit (Werner 1996); had recurrent stroke (Werner 1996); acute illness (Sackley 2006) ; admitted for endof-life care (Sackley 2006); had diminished tolerance for exertion (Mulder 1989) ; or resumed work before the trial (Mulder 1989).
Definition of stroke
One trial documented either clinical presentation or computerised tomography (CT) scan as criteria for stroke (Mulder 1989) , whereas the other four trials (Green 2002; Sackley 2006; Wade 1992; Werner 1996) did not specify the definition of stroke in their studies.
Recruitment
Four trials (Green 2002; Mulder 1989; Wade 1992; Werner 1996) recruited participants from community rehabilitation facilities. One study (Sackley 2006) recruited participants from 12 nursing or residential homes in Oxfordshire. One study employed additional measures for recruiting participants which included advertisements, radio broadcast, and help from general practitioners (GPs) and community workers (Wade 1992). Four trials recruited participants one year or more after stroke (Green 2002; Sackley 2006; Wade 1992; Werner 1996) , whereas the remaining study (Mulder 1989) recruited participants within a set time frame of six months to five years after stroke. Nevertheless, the final results showed that all participants recruited for this study were a year or more after stroke onset.
Characteristics of participants' stroke status and care prior to recruitment (1) Stroke status
Information on the type of stroke was available for three trials (Green 2002; Mulder 1989; Wade 1992) . With respect to the type of stroke, one study (Green 2002) reported 31% (26/85) of participants in the intervention group had a left hemiparesis compared to 47% (40/85) in the control group; 66% (56/85) with a right hemiparesis in the intervention group compared to 52% (44/85) in the control group; and 4% in the intervention group have had other types of stroke compared to 1% in the control group. Mulder and colleagues (Mulder 1989) documented that 47% (18/38) of participants in the intervention group had a left hemiplegia compared to 27% (5/18) in the control group; 24% (9/38) with a right hemiplegia in the intervention group compared to 39% (7/18) in the control group. Only one study reported the percentage of participants with a previous stroke (Green 2002) , where 24% of participants were known to have had at least one episode of previous stroke prior to randomisation. In the Werner 1996 study, the mean number of years post-acute stroke was three years (standard deviation 1.8 years), whereas Mulder 1989 reported the mean number of years post stroke as 2.5 years (range eight months to seven years). There was no information on years post stroke reported from the three remaining trials (Green 2002; Sackley 2006; Wade 1992) .
With regards to the sequale of stroke, impairment in communication was reported in three studies (Green 2002; Mulder 1989; Wade 1992) . In the Green 2002 study, aphasia was reported as 39% (33/85) in the intervention group compared with 26% (22/85) in the control group. Mulder and colleagues (Mulder 1989 ) documented that 7.9% (3/38) in the intervention group had limited communication compared to 11% (2/18) in the control group. In the Wade 1992 study, clinically-judged abnormal communication was reported in 12% (6/49) of participants in the early intervention group compared to 11% (5/45) of participants in the late intervention group. Two other complications were also reported in this study: clinically-judged abnormal cognition, which was reported in 10% (5/49) of participants in the early intervention group compared with 11% (5/45) of participants in the late intervention group; and sensory loss was reported in 45% (22/49) of participants in the early intervention group compared with 58% (26/45) of participants in the late intervention group. Impairment of short orientation and memory concentration was reported in the Sackley 2006 trial, with 62% (39/63) of participants reported with this sequale in the intervention group compared with 58% (32/55) of participants in the standard care (control) group.
(2) Stroke care One trial (Green 2002) reported that 75% of participants in the intervention group were admitted to hospital at the time of stroke compared with 76% (65/85) of participants in the control group. Another trial (Wade 1992) documented the mean delay in treatment for participants in the early intervention group was 53 months (standard deviation 29.5 months) compared with 59.6 months (standard deviation 35.3 months) in the late intervention group. No similar data were available for the other three trials (Mulder 1989; Sackley 2006; Werner 1996) . Only two trials provided information regarding type of care received by participants prior to recruitment. In the Wade 1992 trial, 27% (13/49) of participants in the early intervention group lived alone compared with 20% (9/45) in the late intervention group; 67% (33/49) of participants in the early intervention group were with carers compared with 71% (32/45) of participants in the late intervention group; and 6% (3/49) of participants in the early intervention group compared with 9% (4/45) of participants in the late intervention group were institutionalised prior to recruitment. In the Green 2002 trial, 24% (20/85) of participants in the intervention group compared with 31% (26/85) of participants in the control group lived alone prior to recruitment, and no other type of care was further described. In the Wade 1992 trial, 10% (5/49) of participants in the early intervention group compared with 9.0% (4/45) of participants in the late intervention group had received physiotherapy before randomisation. There were no data available on type of health services or any other services received by the participants prior to randomisation.
Study intervention and comparison
For details of the comparisons made within the five trials, please refer to 'Characteristics of included studies' table. Two of the trials focused on a problem-solving approach with a single discipline rehabilitation intervention (physiotherapy), although the exact interventional approach applied in each study was different (Green 2002; Wade 1992) . One further study focused on a single discipline intervention (occupational therapy) (Sackley 2006) . Two trials used a multi-disciplinary rehabilitation intervention where a combination of physiotherapy and occupational therapy in a outpatient setting was used (Mulder 1989; Werner 1996) . For the Green 2002 trial, a problem solving approach by a registered physiotherapist using an assessment was used. Participants were seen in their own home or at the outpatient rehabilitation centres. In the Wade 1992 trial, although a similar problem solving approach was used as the method of intervention, the trial compared early intervention and late intervention groups, using same-treatment modalities but in different time periods. The intervention was based on goal-orientated therapy, offering advice to solve problems identified during the initial assessments. The Mulder 1989 study compared one intervention group and three control groups in a structured rehabilitation programme that encompassed meetings and activities, supervised by a physiotherapist and an occupational therapist. The trial did not explain the nature of the activities received by the control groups. In the Werner 1996 trial, the intervention was based on functional task modalities administered by a registered physiotherapist and an occupational therapist in an outpatient rehabilitation setting. In the Sackley 2006 trial, the trial compared treatment intervention against routine care using a client-centred approach, where the intervention was provided by a qualified occupational therapist targeted towards improving independence in personal activities of daily living.
Intensity of intervention
All five trials provided information regarding the intensity of intervention given to participants. Two trials (Mulder 1989; Werner 1996) provided fixed structured sessions to participants in the intervention groups, whereas in the other three trials (Green 2002; Sackley 2006; Wade 1992) the intervention sessions were tailored according to the participant's baseline assessments. In the Werner 1996 trial, an intensive 12-week programme was provided that encompassed an hour of physiotherapy and occupational therapy for four days each week. In the Mulder 1989 trial a longer intervention period consisting of 22 fortnightly meetings for a total duration of a year was provided, where each meeting lasted 2.5 hours with activities encompassing exercises or games, discussions and recreational activities. The Green 2002 trial described their intervention programme as a standard maximum contact of 13 weeks with a minimum of three contacts per person during the intervention period. The trial by Wade 1992 used a mean of four visits (standard deviation 2.5 visits) per participant, with most participants being seen one to six times during the intervention period. Participants in this study spent on average two hours and four minutes (standard deviation 28 minutes) during each session. The Sackley 2006 trial provided a flexible three-month intervention period dependent on the agreed goals between the participant and therapist. The intervention sessions were designed to address the multi-faceted needs of the care-home participants that encompassed task specific practices, provision of aids and adaptations and specific therapeutic interventions (Sackley 2006) .
M E T H O D O L O G I C A L Q U A L I T Y
Five trials fulfilled the inclusion criteria for the review (Green 2002; Mulder 1989; Sackley 2006; Wade 1992; Werner 1996) . Two of the five trials were deemed to be of a high methodological quality, with evidence of blinded randomisation procedures, concealment of allocation and masked outcome assessment (Green 2002; Sackley 2006) . Two trials (Green 2002; Sackley 2006) used a clearly concealed randomisation procedure. The Green 2002 trial used random number tables as a randomisation method with numbered, sealed opaque envelopes for allocation concealment, whereas the Sackley 2006 trial used a computer-generated, numbered sequence to allocate participating homes into pre-determined strata. The Wade 1992 and Werner 1996 trials used block randomisation methods but did not provide any description regarding randomisation or the method of concealment. The Mulder 1989 trial did not describe the method of randomisation in the trial. Four trials (Green 2002; Sackley 2006; Wade 1992; Werner 1996) used an equivocal blinded final outcome assessment for all participants in the trials, whereas the remaining trial (Mulder 1989) did not report a clear blinding procedure of the final outcome assessor. Full details of the methodological quality are provided in the 'Characteristics of included studies' table.
(1) Intention-to-treat analysis Out of a total of 487 participants enrolled in the five studies, 65 participants (13.4%) were reported to be lost to follow up. Two trials (Green 2002; Wade 1992) performed an intention-totreat analysis. One trial (Sackley 2006) stated they were going to perform an intention-to-treat analysis, but modified their analysis strategy during the course of the trial as there were many deaths occurring before the follow up. The remaining two trials (Mulder 1989; Werner 1996) did not mention the use of intention-to-treat analysis in their trials.
(2) Declaration of sample size calculation Two trials (Green 2002; Wade 1992) reported a sample size calculation using data from published literature and allowing for the possibility of potential drop outs. Although the Sackley 2006 trial did not perform a formal sample size calculation, they estimated the number of homes included in the trial from local available resources. The remaining two trials (Mulder 1989; Werner 1996) did not declare a sample size calculation for their studies.
(3) Inclusion and exclusion criteria defined
All five included trials clearly defined exclusion and inclusion criteria in the trials. Full details are provided in the 'Characteristics of included studies' table. 
(5) Baseline comparability of severity, age and gender
Four of the five trials (Green 2002; Sackley 2006; Wade 1992; Werner 1996) reported no differences in baseline characteristics in term of stroke severity, gender and age differences between participants allocated to the intervention or control groups. The remaining trial (Mulder 1989) reported no differences in baseline characteristics for age and stroke characteristics (hand function, communication and hemineglect), but reported more women and more participants with right-sided hemiplegia. In addition, this trial reported a high drop-out rate from the study, however final analysis showed no differences in the percentage of drop outs between the intervention and the control group . Another trial (Werner 1996) also reported high rates of drop out from the study, and thus recruited five additional controls towards the end of the study; however no difference in baseline comparability of the groups were reported.
(6) Conflict of interest
No conflicts of interest were reported in any of the five included trials.
(7) Appropriateness of statistical analyses
Data were extracted from four of the five trials (Green 2002; Mulder 1989; Wade 1992; Werner 1996) and included in the metaanalyses if appropriate. The remaining trial by Sackley and colleagues (Sackley 2006) was designed as a cluster randomised controlled trial and results from this trial were directly extracted from the publication and therefore re-analysis was not performed. The analyses used within the Sackley 2006 trial were deemed as appropriate. The cross-over trial (Wade 1992) was analysed using data from the first phase of the study and combined with the results from other parallel groups studies as appropriate.
R E S U L T S
Primary outcome measures
Four trials (Green 2002; Sackley 2006; Wade 1992; Werner 1996) reported data relating to the primary outcome measures of the review.
Death or poor outcome
Death or poor outcome was defined as the number of participants that were dead at the end of the trial or deteriorated in performing activities of daily living. Only one trial (Sackley 2006) reported global poor outcome at the end of six-month follow up. A significant difference in global poor outcome was seen between the intervention and control groups relating to a 26% difference in favour of the intervention group (51% versus 76%) (95% CI, 3% to 48%; P = 0.03, using x 2 test and adjusted for cluster design). There were no data available for the remaining four trials (Green 2002; Mulder 1989; Wade 1992; Werner 1996) regarding death or poor outcome.
Comparison 01.01: Performance in personal activities of daily living
The Barthel Index was used in three trials (Green 2002; Sackley 2006; Wade 1992) . Data from the parallel group RCTs were available for 235 participants (Green 2002; Wade 1992) . The pooled result from the two trials found no significant difference in the outcome between the two intervention groups (SMD -0.06, 95% CI -0.32 to 0.20; P = 0.65). No heterogeneity was detected between the trials (I 2 = 0%). One cluster RCT (Sackley 2006) also reported no significant difference in the Barthel Index scores between intervention and control groups (difference 1.9, 95% CI -0.7 to 4.4; P = 0.12, using x 2 test and adjusted for cluster design).
Secondary outcome measures Comparison 02.01: Case fatality at the end of follow up
Data on case fatality were available from three trials consisting of 320 participants (Green 2002; Mulder 1989; Wade 1992) . The pooled analysis found no significant difference in the risk of death at the end of scheduled follow up (OR 0.85, 95% CI 0.22 to 3.26; P = 0.81). Low levels of heterogeneity were detected between the trials (I 2 = 14.8%).
Comparisons 03.01 and 03.02: Patient's performance in extended activities of daily living by the end of scheduled follow up
The Frenchay Activities Index was used in two trials (Green 2002; Wade 1992) and the Nottingham Extended ADL was used in one trial (Wade 1992) . Data were available from 235 participants for the Frenchay Activities Index, and a pooled analysis of the two trials found no significant difference in the scores between the intervention and control groups at the end of scheduled follow up (SMD -0.17, 95% CI -0.43 to 0.08; P = 0.19). No heterogeneity was detected between the trials (I 2 = 0%). Data were available from 89 participants for the Nottingham EADL score, and an individual analysis of one trial (Wade 1992) trial found no significant difference in the Nottingham EADL scores between the intervention and control groups at the end of scheduled follow up (SMD -0.31, 95% CI -0.55 to 0.29; P = 0.54).
Comparison 04.01: Patient's subjective health status at the end of scheduled follow up
The Sickness Index Profile was used in only one trial (Werner 1996) . An individual analysis of 40 participants from this trial found no difference in the scores between the intervention and control groups (SMD 0.24, 95% CI -0.44 to 0.92; P = 0.49).
Comparison 05.01 Patient's mood at the end of scheduled follow up
The Hospital Anxiety and Depression Scale was used in two trials (Green 2002; Sackley 2006) . A pooled analysis of data from 212 participants found no difference in the scores between the intervention and control groups at the end of scheduled follow up (SMD 0.02, 95% CI -0.34 to 0.38; P = 0.90). Moderate levels of heterogeneity were detected between the trials (I 2 = 43%). One trial (Werner 1996) used the Beck's Depression Scale, but reported the results as a change in patients' mood between baseline and end of follow up, and therefore could not be included in the meta-analysis. No significant difference was found in the change in patient's mood between the intervention and control group (P = 0.37, unpaired t-test).
Comparison 06.01: Carer's mood at the end of scheduled follow up
Only one trial reported carer's mood at the end of scheduled follow up using General Health Questionnaire-28 as an outcome assessment (Green 2002) . An individual analysis of 70 participants from this study found no difference in scores between the intervention and control groups (SMD -0.33, 95% CI -0.80 to 0.15; P = 0.18).
Re-admission to hospital and days spent in hospital at the end of scheduled follow up None reported
Patient and carer satisfaction with services at the end of scheduled follow up None reported
D I S C U S S I O N
In recent years the importance of therapy-based rehabilitation services a year or more after stroke has received little attention. The provision of further rehabilitation at this time point may be particularly relevant as this aspect of care aims to promote patients' independence and reintegration into the community. To date, the benefits of such services have not been fully evaluated. Hence, this systematic review assessed the effectiveness of therapy-based rehabilitation for stroke patients living at home a year or more after stroke. It also sought to address which outcome may have been influenced by the rehabilitation intervention provided.
Findings
The review has been constrained by the studies available to us. Overall, there was inconclusive evidence whether therapy-based rehabilitation interventions one year or more after stroke was able to influence any relevant patient or carer outcome. This review found a paucity of trials evaluating rehabilitation interventions at a year or more after stroke and those that were available varied in methodological design, type of interventions provided and the quality and outcomes assessed.
The primary outcome of this review, death or deterioration in ability to perform activities of daily living, was not reported in all included trials. These findings are consistent with those of the Outpatient Service Trialist review (OST 2004) which found that none of the trials reported a similar outcome. In this review, the trial intervention was either a single discipline intervention (physiotherapist, occupational therapist) or a combined intervention. However, all trials showed a similar approach that was based on a problem-solving method as a focus of intervention. This may suggest that, although each trial was different in design and methodology, the nature of the rehabilitation intervention itself shared a common aim, that is to reduce the level of disability by altering task-orientated behaviour and goal-orientated activities.
Finally, although this review failed to demonstrate potential benefits of rehabilitation intervention a year or more after stroke, it must be emphasized that the lack of evidence of benefit is not the same as evidence of a lack of benefit.
Limitations of review
A considerable amount of literature has been identified during the review process, but of the 35 trials, only five were randomised controlled trials looking at one year or more after stroke. We believe our search strategy was comprehensive as we were able to identify a number of unpublished studies and were able to contact some of the original trialists for additional information, hence minimizing the risk of publication bias.
In our review there are a number of methodological concerns which must be acknowledged. Firstly, of the five trials meeting the inclusion criteria, only four were eligible for meta-analysis. The trial by Sackley et al (Sackley 2006 ) was a cluster RCT, hence it was different in design and therefore did not qualify to be pooled with the other RCTs. Trials were of variable quality with concealed randomisation in two trials, blinding of outcome assessors in four trials and intention-to-treat analysis in two trials. Therefore, the results of the individual trials need to be interpreted with caution. Secondly, the findings from this review are restricted by the limited number of comparable outcome measures used. Included trials demonstrated clinical heterogeneity in the intervention tested, duration of follow up and the selection criteria for participants included. However, in order to maintain the robustness of the findings from the review, we have stated in advance the criteria for trial inclusion and acceptable outcomes to reflect the range of limited activity and participation that we feel are related with longerterm stroke. Finally, two of the included trials were subjected to considerable rates of attrition which may raise the possibility of bias.
In view of the heterogeneous nature of the trials reviewed, interpretation was a major difficulty in this review. Therefore the overall results of the analysis should not be viewed as conclusive evidence of the benefit of rehabilitation intervention one year or more after stroke. To provide a more detailed understanding of the variation between the trials we have described the individual characteristics of the trials included in the review.
This review highlights the dearth of evidence investigating longterm therapy-based rehabilitation interventions for patients with stroke. Evaluations of stroke rehabilitation interventions have previously focussed on the acute phase of care, most likely due to a perception that rehabilitation potential has plateaued by six months after stroke. The fact that there are currently only a few services that offer routine follow up after six months of stroke may have further contributed to the lack of evidence for this area.
A U T H O R S ' C O N C L U S I O N S
Implications for practice
The National Stroke Strategy emphasises the need for long-term rehabilitation for stroke patients, but yet this review shows that there is insufficient evidence to support the development of such services. Whilst we are in support of such long-term services, it is mandatory that these services are evaluated as they are being implemented.
Implications for research
The analysis was based on a review of trials with different methodological qualities that restricts the overall findings of this review. Future trials in rehabilitation interventions should incorporate standardised methodological qualities such as clearly defined randomisation and allocation concealment methods, intention-totreat analysis, clearly defined rehabilitation interventions and standardised outcomes to be used in each trial. This proposal is needed to provide more robust analysis in future meta-analysis in this topic.
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Barthel score at baseline: intervention group mean 18 (IQR 16 to 19); control group mean 18 (IQR 16 to 19) Clinical definition of stroke Participants recruited from hospital and community stroke register Inclusion criteria: older than 50 years, had a stroke a year or more and had associated mobility problems. Mobility problem was defined as: use of a mobility aid, fall in the previous three months, unable to manage stairs/slopes/uneven surfaces independently and slow gait speed
Interventions
Community physiotherapy intervention versus no treatment at participant's home or outpatient rehabilitation centres Assessments at 3, 6 and 9 months at participants' homes Intervention based on problem-solving approach. Intervention done by established community physiotherapy service (13 staff 
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